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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new carbon nanotube which is inexpensively produced 
in large quantities by a solid-phase method and whose diameter can be controlled, and to 
provide a method of producing the same. 

SOLUTION: (1) The carbon nanotube is obtained by keeping a raw material of a carbon 
precursor resin at 500 to 3,000° C for 0.5 to 24 h so as to allow the raw material to crystallize. 
(2) Core particles comprising a polymer, which is decomposed and gasified when it is heat 
treated, are each coated with a carbon precursor resin and then dispersed in a matrix polymer 
which is decomposed and gasified when it is heated. The obtained dispersion is subjected to 
melt-spinning, infusibilized and carbonized. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAjba4LPDA414029719P... 2007/02/23 



ITJT AVAILABLE COPY 

<19>B*BMWW (JP) (12) & ^ i}$ j^p £ $g (A) Ol)#ttfflB&W#*l 

#^2002-29719 
(P2002 -29719A) 



(43)&8§ B ¥J5fcl4*f 1 £29 0 (2002. 1 . 29) 



(51)Inta. 7 


mm*? 


F I 


7-73-r(##) 


C 0 1 B 31/02 


1 0 1 


C 0 1 B 31/02 101F 4G046 


B 8 2 B 1/00 




B8 2B 


1/00 4 L 0 3 7 


3/00 






3/00 


D 0 1 F 9/14 




DO IF 


9/14 


9/24 


5 5 1 




9/24 5 5 1 








m& »^©»8 OL (£4 H) 




#&2000- 389471(P2000-389471) " 


(71){fl®A 


000005968 










(22) msi B 


¥f£l2*P12£21 B (2000. 12. 21) 










(72)^K# 


sun 


(3l)«jfc«aH3BiMt 


4$P2000-137242(P2000-137242) 




PS!t^tt^BIHTS642- 5 


(32)ffi$fcB 


¥^12^ 5 £10B(2000.5. 10) 


(74)tt3A 


100097928 


(33)ffi£fi3E3IB 


B* (J P) 




#3± WEB 


«ffFSB30^ 1 ifcgfrt «3 1999*£12£ 1 B ~ 3 


F*-A(£ 


^) 4G046 CA04 CC03 






4L037 CS03 FA02 FA03 FA04 PA46 






PC05 PS02 



(54) i&wozm i3-#>?3.-7ms*®w&iitik 



(57) mm 

cms] g<i&iiffl?£T-*#e>n.ao*M£MRj8g-t' & 

C»ft#S3 ( l ) 03RfflBttttflg« JSft t Lflo 5 0 
0~3 0 0 CTCfCTO. 5~2 4«FH«j*-T5C;fc»Cj: 

( 2 ) KfSfulEftffllg^ffiif tc «t (? ftMm&T 3 # 'J 



BF n T AVAILABLE COPY 

(2) 8fH 2002-29719 



i$$$m 1 1 mmimtmm*Bm t ui-d 5 0 0 - 
3 000TICT0. 5-2 4mmGmt%ctic&*)m 

1 E«©*-#>f-a-7*o 
[ff&K 3 ] *Hi 0. . 2-100/1 m T*£ SM$g 

1 xtt 2 tiH«o*-jpyf-a-r. 

cii*« 4 ] kjr ifteftwrejft&iic t. y timm* 

#*}Hfc*4^ h 'J y 7XJB#y ^-+fc»***T» 
ft i: f 2 * - * a - 7*©SliS#ft. 

[W*fi6] 3 7«?©#y^-tf-*'U>f'ViaEteffi 
.) ffifi* U X 1 ?- Uy«tjE?&5ai5fcS 4 Xfcl 5 £Ett©8 

C»*S 7 ] VHJ y ^Xffl/K'J T-^S€gS3H 'J x 

f - v vmmTie % m^i 4-6 <onnmcmw.<omtys 

[»3j»H8] SfR3?B«TT*5 0 0-3 0 OOtfcT 

0. 5~2 4mmm+&z.tk&o»mtim+&m 
im 4 - 7 ©ranfrteie*©«ito«s. 

[0 0 0 1] 

[^©KTSStiStfS] *-#>^a-7" 
[0 0 0 2] 

k» ^ffittTttavAHMajftfiKJISWt (VGCF) 
»f»fns /im+f'f X©t©fc:b<fc)e>ftTV , >3„ 
[0 0 0 3] ±E©ft«J«*«*tts ±fc LT, 

Fe, Co, N i m<Dm®&MMM*&mLrz%.iS&fli 

ftfctts 011*. If, *#M¥7- 1 6 5 4 0 6*4NB» <8M 
¥7- 1 9 7 3 2 5«&W!fc£lca£2tU U— «f-* 
Btttt, t«*.tfWIB¥ 10-2 7 3 3 0 892Mltt£lc 
a^^n, SiCVDStts «Atf» #1^3-6 4 60 
65£«L &i^F3 - 7 7 2 8 8*£«*iffcil*;£ft 

[0 0 0 4] LfrU*sb<e>* ±EdD«fi^fttt, *- 
*Vfa-7<onMnm*^(irnjT3>hn-M 

frfc, ii'/ik fl-Stf 1 -7 0 nm$fiE©fc©l,)WH>fi* 



[0 0 0 5] 

[fgB^^Lckdtt^HS] *l$B^(DgWtt, Sffli 
[0 0 0 6] 

cnB*j»«-r*fei6<D^a] f£b^ *%k©3ki 
vmmt, mmmmm^mt lko 500-30 
ooictTo. 5-2 4mmu&tzctic&*)&imt 

4„ 

[00 0 7] ■?■ Li, *3SB©gi2©fcgtt. &XftB 

7tjk : Ffc:affls*, iniftt j: tJ^Pri^-rs^ h y ? * 

^ffl^yv-*t»iJt?-B:T«ll!«6*U #l^T% 
ft Lfc&icftjlWtWr % c t £#ft i: T 4 A- # 
a-7©l£i§?f)£fc#T3o 
[0 0 0 8] 

[3EW©3SfiS©Jg!g] «Wj©{KfiLh, ■ *ftW©» 

[0009] *»w©iijfi»ttfcfei/>TW:, 9tts mm 

[0 0 10] ±E'OK*WKftafaifcLTtt, 

h y ;k # y f 5 k, # y 7 5 K««imt(f ?>*u »s l 
[001 1] ±&<D®mmic£y)#Mffi*tz#vv- 

Sfi*«K»toj»«aiafi * 5 y v- r*ti 

tf«fcv> 0 »f*>5^yv-<D*tt:flaji:LTtt, sK'Jxf-b 

y«98lv ^y^ntrbx 3Ky7.^b>n<7)^-b7-i'> 

[0 0 12] *»Wt*W*37tt?tt, ±co«a# 
'J n7igi ; ?©^jileti^(D73S^ 

09 ^.(f, +->bX fh7tFD77 
DM SO, n-^^^eny KV^fiEffl^tiS. 



P r ?T AVAILABLE COPY 



[0 0 13] NJlsnBWHII«=i7tt?lctt4l$««« 

stLi«, & ! ®<ofawi5&*mm?ti& * < , pa 

B#»**J»r 4 c k i t> * -#> ?■ ^ - 7(D&B& 

[0 0 14] #V>T\ *«flBtJ8V>T»i, ^^luffiftS 
J: MmmfrtZ-* b U y l>Z.m*°V v-4>lc#|S[£-e 
) [0015] ±COinMe J: 5 #«?$fcr 5 v h y »y * 

* y titti # y u>t»B§ *W e> 

ft, iJii<D'>a^Bii^^^ 

[0016] vh!) ■y^T.ffl^y^-cf^iDx't'i'Djb 
7-fc;KD#S(IiJ£te, 7h'j7i'WJv-iooi 
MBfcfcfU il^l 0-8 OSMSP. $?£L<«:2 0~ 

(c J: t) , v h y v * *J1J# y T-A<«^|«^tcjj#$ 
ft&fctf), v h y 7 £*J?J#y v-cfj(Dv-i'^D*7°-t 

[0017] *^t*5o-»T«:, ±is^#e>n 
ft«at«:^wb«yi-r*. *Wb*yui, *&<b<oi*ffe 

-iimss & x;-)]/mm7\s>b'#w-im) <o 

te, tfUAtf, *;UA7;b-r t F, > , ^7*;l/A7;bf r t 

f, fwwx T-b^tt-v-ymmsmztiz. 
[ooi8] a<*«fc«i. mz.i£, 7j.^-)vmmy\y 

y bt' y T-aBt* y > k i§S?£±$# k T S 
SKiiitU 7>^E-x7T'4'SILT*^+5dSC7J<}5EL, 
MWa*r*itf*t\i ffc, 7;l/fk FfB©S£*S« 

J$i^#£?ffiu8l!{bf& 7>t-7> 'v^+M^Uy-rF 
55 X IR& *«Mb*'J->i»JS©Ja«tt«i«i:±ffiO 



(3) 1#g82 0 0 2-2 9 7 1 9 

[0 0 19] #t^T\ *RBfci3^TH\ ±EO^Bft 

rs, K^bjaaa, s^nHMTtc Tffteft, 

il#5 0 0~3 0 0 0t (»SL<fi6 0 0~l 500 
t) fcTO. 5-2 415181 (»$ L<tt 1-1 0B#P^) 
fiiftLTff&fcftS. jfe£©IS©#Siig«, ffl^O. 
1-20 "C/m i n , Jff L < It 1 ~ 1 0 °C/m i n T' 

[0 0 2 0] ^JC, *|8f]©*-JKy^a-7tO^T 

0 0-3 0 0 OTCfcfO. 5~24^f», »$L<ttl 

~i omaismtzctjtc&omnkztiTvzcbz 

[0021] rat>s, *«wo*-#>f L i-'Ttt, 
mm<Dn.m^mc * k> w& $ tut >^ ^ - 7tc 

[0 0 2 2] *^<D*-#>9 L ^-7"tt^HU^»T' 

Z.t\z&*), *-sP>f-a-7flD^-S*3yFD-;l/-r 

[0 0 2 3] 1-ateS, *ifilfjO*-!K>^a-^tt, 
^S**0. 2 fimW±-e&5C tAW$L<, 0. 2~. 

1 0 0/zmTfe*ilkA^fc»$LV>o »f^«*l.ao* 

[0 0 2 4] 

ffaicn^^ti5t©T'«a(/\ 
[0025] nasegi 

«B§1 0 0fi«SP^7 01ClciD^Lfcxh5t Kn77 
> 1 0 oa«Pfc»»Lfcft» X71/- F^-r-V-^fig 

[0 0 2 6] <^'('*n*rHz;KO»l«>ftJRS&Bfttt 

l OfgMo* ^y-;ut jgffib, ^i>T-, 7x/-;U 
«flgk(Bia» (l : l) O37tt?%8Eii0LT»«?-e- 
fdS, ^b-F^^-T'&ISU 7xy-;l/^IBT' 



P^T AVAILABLE COPY 



[0 0 2 7] <v^£aftX*;l/©vHJy*7.flj;K'J 

[oo2 8] <mm.m^>±iiT'n^titc^^^ctir 

■tJl>t-?hVvt V GS&Jg# 'J x^ by® 
Si) t<DS-£$l£l 5 0^©SgT-2£#LT&$!£S&L 

[0029] <Wk>±gET'ft?e.n^»^gi;<i:?§?g 

(*;l/T»J y : 5 011%, : 5 0M%(D7j<j§ 
ffi) £0. 5 "0/111 in. <D3lfi-PjIi!£-t>-/-dt. 9 5 



1#F»1 2 0 0 2 - 2 9 7 1 9 

[0 0 3 0] <^{b>±iHTi§e,tifc™kii*(^S 

^HMTlCfc^T5t/m i n. T'^LTIOOO 
■yi'T.ffl^Uv- GS&g#iJx^b>«fff|) ©fatlk 

xy?-i.-7t>mt>ntc 0 fi-xy^a.-ycD^mJ 

Xtt, itgtf 3 5 0 n m> Pgtf 1 5 0 n rru gJitf 1 
[0 0 3 1 ] 



